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Valorisation is the process of creating value out of knowledge, by making this 
knowledge suitable and available for economic or societal utilisation and to translate 
this knowledge into products, services, processes and new business. Valorisation should 
bring science closer to society, and has become a new maxim of modern research.1 
Clearly, the scientific findings presented in this thesis have societal value. The specific 
societal value is discussed within their respective chapters. In this valorisation section 
we summarise the overall implications of the major findings and provide additional 
information how our scientific findings can be transferred to and utilised in practice. 
The societal value will be reflected on from four different perspectives: relevance for 
practice; target groups to whom the findings are relevant; translation of the findings in 
concrete activities and products; planning of the valorisation. 
Relevance for practice 
Accurate diagnosis and timely treatment of patients with shoulder pain seems 
necessary to prevent the development of a potential chronic disorder with subsequent 
high costs. Musculoskeletal disorders are the second most expensive disease group for 
healthcare costs in the Netherlands.2 In 2011 total healthcare costs for musculoskeletal 
disorders in the Netherlands was € 5.2 billion, which was approximately 5.8% of total 
healthcare costs, and € 1.1 billion (21%) can be attributed to primary care.3 It is not 
known which part can be attributed to shoulder pain. Although shoulder pain related 
costs during six months after presentation do not seem alarmingly high, approximately 
€700 per patient, it is suggested that prolonged and recurrent episodes generate 
additional costs for expensive care and sick leave.4 In general, costs due to sick leave 
(productivity losses) are substantial and represent a higher burden to the economy 
than healthcare costs.5 
Unfortunately, accurate diagnosis of shoulder pain is difficult because findings from 
medical history and physical examination often poorly correlate with the underlying 
disorder.6-13 The systematic review presented in Chapter 2 shows that ultrasound 
imaging is accurate in diagnosing subacromial disorders in patients seen in secondary 
care settings for whom conservative treatment fails. This implies that ultrasound 
imaging enables to establish a more specific diagnosis, also in general practice patients 
as these disorders are present earlier in the course. The relevance of our findings are 
addressed for both settings. 
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General practice 
As discussed in Chapter 7, the results of our trial indicate that general practitioners 
(GPs) should refrain from ordering ultrasound imaging in patients with acute shoulder 
pain without previous treatment as it does not improve prognosis after one year. 
However, as shown in Chapters 3 and 4, ultrasound imaging is frequently applied in 
patients with acute shoulder pain.14,15 The results of our trial imply that the total 
number of ultrasound examinations can be reduced. From a healthcare perspective, 
this reduction will save costs. On the other hand, an economic evaluation performed 
from a societal perspective, which implies that all relevant costs are taken into account 
(for example healthcare costs and costs due to sick leave), regardless of who pays for 
them, will be more informative. We anticipate an economic evaluation of our trial to 
follow, in which analyses will be performed from a societal perspective, meaning that 
healthcare costs, patient and family costs, as well as productivity losses will be 
included. 
In patients with therapy resistance, ultrasound imaging may yield a more specific 
diagnosis, provide a rationale for further treatment, and inform patients about the 
prognosis of their disorder. Two examples are given to show the benefit of ultrasound 
imaging in patients with persistent pain. First, calcific tendonitis is the most prevalent 
observed disorder in patients with shoulder pain (Chapters 4 and 6).15,16 In these cases, 
GPs can inform patients about the natural course, which is considered to be self-
limiting with recurrent painful episodes. The self-limiting nature of this disorder may be 
reassuring for patients, and might prevent further treatment. If painful episodes are 
bothersome, treatment choice should be guided by shared decision-making based on 
information as to both the effectiveness and adverse events of each treatment option. 
Secondly, ultrasound imaging prevents unnecessary referrals to secondary care, as it 
enables GPs to refer patients targeted to secondary care. Preferably, patients are 
referred to an orthopedic surgeon in case surgery is needed, for example in case of full-
thickness tendon tears. However, Chapters 4 and 6 show that full-thickness tendon 
tears are infrequently present in patients with acute and chronic shoulder pain, who 
present in general practice.15        
Secondary care 
Management of shoulder pain in secondary care involves various medical disciplines, 
for example orthopedic surgery, rheumatology, sports medicine, rehabilitation 
medicine, and radiology. Also for each of these disciplines the diagnosis of patients with 
shoulder pain is a complex problem.6-12 Especially in secondary care, an accurate 
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diagnosis is essential to ensure that patients receive appropriate and timely treatment 
and correct information regarding their prognosis.  
The results of the systematic review provided in Chapter 2 suggest that ultrasound 
imaging can have a positive impact on establishing a more accurate diagnosis in 
patients with shoulder complaints seen in a secondary care setting. Magnetic 
resonance imaging (MRI) and magnetic resonance arthrography (MR arthrography) can 
also be used to evaluate the painful shoulder. In addition, the results of Chapter 2 
confirm the evidence that ultrasound imaging offers at least similar performance to 
MRI in diagnosing full-thickness tears. Evidence has shown that ultrasound imaging is 
the more cost-effective test in secondary care to diagnose full- and partial thickness 
tears.6,17 This implies that ultrasound imaging can be the method of choice in evaluating 
patients with shoulder pain, and MRI can be reserved for diagnosing concomitant 
abnormalities in those identified for surgery, or for those patients with suspected intra-
articular disorders, for example labrum lesions.18 MR arthrography is more accurate in 
ruling out a partial-thickness tear.17 This implies that MR arthrography can be 
performed in cases in which ultrasound imaging is not definitive. The combination of 
medical history, physical examination and ultrasound imaging fulfil the need for 
diagnostic certainty and enables physicians to tailor treatment in most cases. For 
example, ultrasound imaging is able to rule in and rule out full-thickness tears and 
hence allows for rapid identification of those eligible to cuff repair surgery.  
An example of how ultrasound imaging affects diagnosis and timely treatment is 
provided in a study by Rutten et al.19 This secondary care study showed that patients 
with posttraumatic shoulder pain have a high prevalence of unsuspected and initially 
missed rotator cuff tears, and ultrasound imaging was accurate in the detection of 
clinically relevant trauma-related shoulder disorders.19 In this study, ultrasound imaging 
changed the initial working diagnosis in 74% of patients with posttraumatic pain and 
the treatment strategy in more than half of the patients. The authors conclude that 
active referral for ultrasound imaging may identify these abnormalities in an earlier 
phase and that this might improve clinical outcome.  
Target groups 
The results presented in this thesis are of relevance for several target groups. First of 
all, GPs and their patients directly benefit from the findings from this thesis. In patients 
with acute shoulder pain, ultrasound imaging does not improve recovery after one 
year. So, GPs should follow the advice stated in the shoulder pain guidelines issued by 
the Dutch College of General Practitioners, and should refrain from applying ultrasound 
imaging in patients with acute shoulder pain.20 This implies that costs can be saved for 
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an individual patient. In The Netherlands all patients have healthcare insurance, 
however in 2015, they have a mandatory deductible of € 375. An ultrasound exam costs 
about € 80, which therefore can be saved.  
Secondly, the results are relevant to other professionals who are involved in patients 
with shoulder pain. The benefits for secondary care disciplines are outlined above. Also, 
physiotherapists can benefit from these results. In Chapter 3 we showed that GPs refer 
patients to physiotherapists to establish a diagnosis.14 Another study showed that two-
thirds of patients referred by a GP was given the referral during the first GP 
consultation without further treatment by the GP.21 These findings imply that GPs and 
patients have confidence in the process of physiotherapists. The confidence of patients 
is also illustrated by the number of self-referrals, direct access, to physiotherapy. In the 
Netherlands, patients can access physiotherapists directly; this is known as direct 
access or self-referral. Of all shoulder pain patients seen in physiotherapy practice, 12% 
use direct access.21 Nowadays, ultrasound imaging is increasingly used by 
physiotherapists in The Netherlands.22    
Thirdly, the results presented in Chapter 7 are relevant for diagnostic centers and 
radiology departments offering ultrasound imaging of the shoulder. They should inform 
GPs in their adherence area about the effectiveness of ultrasound imaging in patients 
with acute shoulder pain. 
Fourthly, the findings are relevant to guideline developers. The Dutch College of 
General Practitioners issues guidelines for general practitioners. The most recent 
shoulder pain guidelines were issued in 2008.20 Based on our findings, we recommend 
several adjustments.  In order to inform patients about the natural course of a specific 
disorder and evidence-based treatments, GPs require more information than is 
currently available in the shoulder pain guidelines. Currently, the guidelines lack 
information about the natural course and treatments of the specific subacromial 
disorders. We recommend that this should be incorporated in the update of the 
guidelines, especially given that ultrasound imaging is frequently ordered by GPs 
(Chapters 3 and 4).14,15 We also recommend the introduction of a clear and unequivocal 
classification of shoulder pain (Chapter 3).14 Uniform classifications are essential for the 
timely diagnosis and treatment of shoulder pain conditions by various healthcare 
professionals such as GPs, physiotherapists, orthopedic surgeons and rheumatologists. 
Despite the shoulder pain guidelines advising GPs to classify patients based on pain and 
physical examination findings, GPs use a variety of classifications. This lack of uniformity 
is not limited to general practice, but also exists among physiotherapists, orthopedic 
surgeons and researchers.23,24 In 2012, the Netherlands Orthopedic Association 
introduced the term “Subacromial pain syndrome (SAPS)” in the eponymous “Guideline 
for diagnosis and treatment of subacromial pain syndrome”.25 We therefore 
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recommend the use of the term SAPS in the shoulder pain guidelines of the Dutch 
College of General Practitioners, especially considering the guidelines for 
physiotherapists, released by the Royal Dutch Society for Physical Therapy, are known 
as “Evidence Statement for Subacromial pain”.20,26 In cases where the specific disorders 
are known, SAPS can be replaced by this specific disorder. 
Finally, the results are of importance for providers of training for GPs. They should not  
focus only on the diagnostic work-up and therapeutic strategies as outlined in the 
guidelines, but should also address how to combine the guidelines, their own 
experience and expertise, and their patients’ preferences in decision-making 
concerning diagnostic work-up (Chapter 3). As other factors influence patient’s 
reassurance, GPs might benefit form training in tolerating diagnostic uncertainty, and 
the use of other reassuring strategies. Consequently, ultrasound imaging will be more 
adequately applied.14  
Activities and products 
Several activities have been performed and products have been developed, or will be 
developed in the near future. Chapters 2 to 7 are presented on national or international 
congresses. The evidence-based treatment protocol presented in Chapter 5 provides  
GPs a handle to cope with specific shoulder disorders, however, an update 
incorporating new evidence is recommended.  
As outlined in the General Discussion of this thesis, we developed an evidence based 
flowchart to specify when a GP should advise ultrasound imaging to shoulder patients. 
This flowchart is incorporated in the application form released by Medical Coordination 
Centre Omnes (Omnes) for which GPs have to complete when ordering ultrasound 
exams. We anticipate an update of this flowchart to follow.  
Planning and realisation 
On a regional level, Omnes will be informed so that the flowchart to specify when a GP 
should advise ultrasound imaging to shoulder patients can be modified, and a regional 
training for GPs, addressing the topics described earlier, can be scheduled.  
On a national level, further distribution can be realised by the Federation of Medical 
Coordination Centers, as Omnes is a member of this federation. 
In addition, updating the shoulder pain guidelines is coordinated by the Dutch College 
of General Practitioners. 
 156 
References 
1. De Jonge B, Louwaars N. Valorizing science: whose values? Science & society series on convergence 
research. EMBO reports. 2009;10:535-539. 
2. Meerding WJ, Bonneux L, Polder JJ, Koopmanschap MA, van der Maas PJ. Demographic and 
epidemiological determinants of healthcare costs in Netherlands: cost of illness study. BMJ. 1998;317: 
111-115. 
3. RIVM. Kosten van ziekten tool (Health care costs in the Netherlands 2011). Kosten van Ziekten 2011. 
Bilthoven: RIVM. Available at: www.kostenvanziekten.nl 
4. Kuijpers T, van Tulder MW, van der Heijden GJMG, Bouter LM, van der Windt DlAWM. Costs of 
shoulder pain in primary care consulters: a prospective cohort study in The Netherlands. BMC 
Musculoskelet Disord. 2006;7:83. 
5. Jensen MK, Sjogren P, Ekholm O, Rasmussen NK, Eriksen J. Identifying a long-term/chronic, non-cancer 
pain population using a one-dimensional verbal pain rating scale: an epidemiological study. Eur J Pain. 
2004;8:145-152. 
6. Dinnes J, Loveman E, McIntyre L, Waugh N. The effectiveness of diagnostic tests for the assessment of 
shoulder pain due to soft tissue disorders: a systematic review. Health Technol Assess. 2003;7:1-166. 
7. Hegedus EJ, Goode A, Campbell S, et al. Physical examination tests of the shoulder: a systematic review 
with meta-analysis of individual tests. Br J Sports Med. 2008;42:80-92. 
8. Hermans J, Luime JJ, Meuffels DE, Reijman M, Simel DL, Bierma-Zeinstra SM. Does this patient with 
shoulder pain have rotator cuff disease?: The Rational Clinical Examination systematic review. JAMA. 
2013;310:837-847. 
9. Bamji AN, Erhardt CC, Price TR, Williams PL. The painful shoulder: can consultants agree? Br J 
Rheumatol. 1996;35:1172-1174. 
10. de Winter AF, Jans MP, Scholten RJ, Deville W, van Schaardenburg D, Bouter LM. Diagnostic 
classification of shoulder disorders: interobserver agreement and determinants of disagreement. Ann 
Rheum Dis. 1999;58:272-277. 
11. Fischer AF, Dexter WW, eds. How evidence-based is our examination of the shoulder. London: 
Blackwell, BMJ Books; 2007. MacAuly D, Best TM, eds. Evidence based sports medicine. 
12. Hughes PC, Taylor NF, Green RA. Most clinical tests cannot accurately diagnose rotator cuff pathology: 
a systematic review. Austr J Physiother. 2008;54:159-170. 
13. Liesdek C, van der Windt DAWM, Koes BW, Bouter LM. Soft-tissue disorders of the shoulder. A study of 
inter-observer agreement between general practitioners and physiotherapists and an overview of 
physiotherapeutic treatment. Physiotherapy. 1997;83:12-17. 
14. Ottenheijm RP, Hesselmans NJ, Kemper A, et al. GPs' perspectives on the diagnostic work-up in patients 
with shoulder pain: a qualitative study. J Eval Clin Pract. 2014;20:239-245. 
15. Ottenheijm RP, van't Klooster IG, Starmans LM, et al. Ultrasound-diagnosed disorders in shoulder 
patients in daily general practice: a retrospective observational study. BMC Fam Pract. 2014;15:115. 
16. Ottenheijm RP, Cals JW, Weijers R, Vanderdood K, de Bie RA, Dinant GJ. Ultrasound imaging for tailored 
treatment of patients with acute shoulder pain. Ann Fam Med. 2015;13:53-55. 
17. de Jesus JO, Parker L, Frangos AJ, Nazarian LN. Accuracy of MRI, MR arthrography, and ultrasound in 
the diagnosis of rotator cuff tears: a meta-analysis. Am J Roentgenol. 2009;192:1701-1707. 
18. Matava MJ, Purcell DB, Rudzki JR. Partial-thickness rotator cuff tears. Am J Sports Med. 2005;33: 
1405-1417. 
19. Rutten MJ, Collins JM, de Waal Malefijt MC, Kiemeney LA, Jager GJ. Unsuspected sonographic findings 
in patients with posttraumatic shoulder complaints. J Clin Ultrasound. 2010;38:457-465. 
20. Winters JC, van der Windt DAWM, Spinnewijn WEM, et al. Shoulder pain guideline of the Dutch College 
of General Practitioners (in Dutch). Huisarts Wet. 2008;51:555-565. 
21. Kooijman M, Swinkels I, van Dijk C, de Bakker D, Veenhof C. Patients with shoulder syndromes in 
general and physiotherapy practice: an observational study. BMC Musculoskelet Disord. 2013;14:128. 
 Valorisation 
157 
22. Thoomes-de Graaf M, Scholten-Peeters GG, Duijn E, et al. Inter-professional agreement of ultrasound-
based diagnoses in patients with shoulder pain between physical therapists and radiologists in the 
Netherlands. Man Ther. 2014;19:478-483. 
23. de Witte PB, de Groot JH, van Zwet EW, et al. Communication breakdown: clinicians disagree on 
subacromial impingement. Med Biol Eng Comput.  2014;52:221-231. 
24. Schellingerhout JM, Verhagen AP, Thomas S, Koes BW. Lack of uniformity in diagnostic labeling of 
shoulder pain: time for a different approach. Man Ther. 2008;13:478-483. 
25. Diercks R, Bron C, Dorrestijn O, et al. Guideline for diagnosis and treatment of subacromial pain 
syndrome. Acta Orthop. 2014;85:314-322. 
26. Royal Dutch Society for Physical Therapy. Diagnosis and treatment of subacromial disorders (in Dutch). 
Available at: www.kngfrichtlijnen.nl (2011). 
 
 
